Preferential amplification and molecular characterization of junction sequences of a pathogenetic deletion in human mitochondrial DNA.
Deletions of mitochondrial DNA have been detected in skeletal muscle of some patients with mitochondrial encephalomyopathies, but their junctions have been defined only approximately. We developed a procedure, using widely spaced primers for the polymerase chain reaction, that amplifies preferentially the sequences bracketing the deletion. This procedure permits detection of minor proportions, not detectable by Southern analysis, of deleted mitochondrial DNA species in a heteroplasmic mixture. Different proportions of intact mitochondrial DNA and species deleted from nucleotide 8708 to 13,722 were found in skeletal muscle, blood, and urinary epithelial cells from a patient with chronic progressive external ophthalmoplegia. These data indicate that the mutation occurred at or before early embryonic development and provide the first definition at the nucleotide level of a human disease caused by a deletion of mitochondrial DNA.